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(57) Abstract: A method of synthe- 
sizing macrosphelides represented by 
the following formula which comprises 
protecting the hydroxyl group of methyl 
3-hydroxybutyrate, reducing it into an 
alcohol, oxidizing the alcohol to give 
3 -(tert-butyl dimethyl silyloxy)buty- 
laldehyde, reacting this aldehyde with 
tert-butyl diethylphosphonoacetate 
to give an olefin followed by 
deprotecting, dehydrating/condensing 
it with diethylphosphonoacetic acid 
to give tert-butyl 5-[2-(diethylphos- 
phonoyl)acetoxy]hex-2-enoate, 
reacting this compound with 
3-(tert-butyldimethylsilyloxy)buty- 
laldehyde to form a diester, 
deprotecting it to give an alcohol, de- 
hydrating/condensing the alcohol with 
3-(tert-butyldimethylsilyloxy)butyric 
acid to give a triester, deprotecting it to 
give hydroxycarboxylic acid, and then converting the hydroxycarboxylic acid into a macrolactone. 
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0!lx.fi£ Microsphaeropsis sp. FO-5050 *5±U« Peri coma byssoides OPUS-N133 




7fD77i7-f K 1 :X = ff-OH, /3 — H 7^DX7z7-f h'D 

Y = a-OH, jS-H 
7?DX7i7-f KL:X = 0, Y = a-OH, /3 — H 



1 




^PX7i7< KH 7^Q^7i7^ KJ : R = oCH 3 

7?P^7i7-f KK : R=OC 2 H S 



^/•l^'/W^ (Sialyl Lewis) ^im^^ftfcSri^ 
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OR 





V^PX^x^-T KA : X = a-OH, 0-H 
Y = ff-OH /3 ~~~ H 
79nX5i7-fKB:X=0. Y = «-OH. £-H 



/ 





OH 




OH 



OFT 



OH 




„C0 2 Me 




OTHP 




C0 2 H 





7^PX7i7^ KC: R = a-Me 
^PX7i^ K F : R=£-Me 
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"C*&*l3 3- (JS=^^S?y f/Pi/y/l/t^S/) -f?-AsTAS?\i KSrTWU 
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5 r. t \z. «fc t) R #:<D^ ^ n ^ ? y 4 b*m Sr#^t? % 6 , 

i"5s ^n*:7^7-f KSC©^^^— ©^JiWrifeJcH'f 5. 
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r£#W£UV\ Swern ^-ffcfc J; 9 &&VttUX»i&iStlZ>T Kfi, #7? 
$^«^^fcSrS***-C^^^«r^^-53jew: % *f£L<tt Horner- 

tf, -^n*^^ K^JC ^ n X 7 * =7 << Kfi*© T y /HftfcHHK'tfl&E 

sort's fc©as#v^ stvre^ft-s^ 0^7x7^ Kaory/i^EoSMfc: 

± p&mtm at8 5 °c-e 2 0 mAnftxttrt** ££fcu:?>fT 
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( + ) - (S) (l. 18gN lOmmo 

ih bym^vKr^v (3mi) *5<tt^4-^^r$ / try mmm 

<Di??uu*?^ (30ml) mWL\~s Tfr=f yfi^J, 0 °C^H^/V^ 
^/^P/^P7^K (1. 8g, 12mmol) SrSfebPU Ml? 1 3 H$m 

8f£# bfd 0 ^<d^ n n n ^ * ^x*« u io mnmW 

^=9 9 : 1) Mtt^feft (2. 2g x 9 5%) at«^ 

'H-NMR (3 0 0MHz) (CDC1.) 8:4. 26 (1H, m, 3-H), 
3. 66 (3H, s, COOMeh 2. 48 ( 1 H, d d , J=7. 7Hz, 1 
4Hz, 2-HK 2. 37 ( 1 H, dd, /=5. 2Hz, 14Hz, 2-H), 
1. 19 (3H, d, /=6. 0Hz, CH 3 ) % 0. 86 (9H, s, t-Bu 
-Si), 0. 06 (3H, s, Me 2 -Si), 0. 04 (3H, s, Me 2 -S 



OH 



OTBS 



8 



WO 2004/048360 





PCT/JP2002/012304 



i) 

13 C-NMR (7 5MHz) (CDC 1 3 ) 5 :1 7 2. 0 3 (s), 6 6. 0 2 

(dh 51. 59 (qh 44. 94 (t) N 2 5. 9 6 (q), 18. 19 (s) v 
-4. 2 2 (q), -4. 7 8 (q) 
I R (~— h) : 1 7 4 2 cm -1 (C = 0) 

MAX^? bA> : m/z 2 1 7 (M+-15), 175 (M + -5 7) 
#^*##f : C 10 H 21 O 3 S i fcoVNTOff^{g2 17. 12 10 (M + - 1 5) s 

mmm2 17. 1235 ; c 7 h 15 o 3 s i ^^xcDnm&i 7 5. 0 s 4 4 cm 

+ - 5 7) s HS'Mtl 7 5. 0 8 1 7 

m^tm: [«] D 26 +2 4. 9 (c = 0. 925, CHC 1 3 ) 
TM 2 ) (+) - 3 - J-fl,*, ]) 



(1. 5g, 6. 5mmo 1) <DS?# n n * jr^ (3 0ml) $gtffcK: % T ;\sdt> 
#H^iT, 0t^y/f;V7;^ = !)i,tKyK (DIBAL) 
^ (1. 0M N 16 ml, 16mmol) SriffiTU Ifit'2NF»tfc 0 

1) T#«U fc&ttftMT (1. 2g, 9 2%) i tt«^^#fc 0 
'H-NMR (3 0 0MHz) (CDC 1 3 ) 5:4. 0 6 (1H, m, 3 -H) % 
3. 79 (1H, m, 1-HK 3. 68 ( 1 H, m, 1 -Hh 2. 71 (1H, 
s, OH), 1. 73 (1H, m, 2-H) N 1. 60 (1H, m, 2 -H) % 1. 
16 (3H, d, /=6. OHz, 4-H), 0. 86 (9H, s, t-Bu-S 



OTBS 
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iX 0. 06 (3H, s, Me 2 -Si), 0. 04 (3H, s, Me 2 -Si) 
13 C-NMR (7 5MHz) (CDC 1 ,) 5:6 8. 3 7 (d), 6 0. 5 2 (t), 
4 0. 7 6 (t), 2 6. 0 2 (q), 2 3. 6 9 (q), 18. 19 (s), -4. 

0 7 (q), -4. 6 7 (q) 

1 R M: 3 3 8 4 c m" 1 (OH) 
WA^^<? Y/V : m/z 14 7 (M + - 5 7) 

M4>tFf: C 6 H 15 0 2 S i teoV^tfJfHMl 4 7. 0 8 3 5 (M + -5 7),i 
SHfi 1 4 7. 0 8 3 8 

: La] D 26 + 2 4. 1 (c = 0. 9 9, CHC1 3 ) 

1*13) (+) -3- (m^.y^/^^f-/W>])/U^^) t K 




(a) Ig2) T#7c (+) -3- (fHT-f/V^^/k^D/^^i/) ^ 
^ - 1 — (2 0 Omg, 0. 9 8mmo 1) <D*J?uu*#ls (10ml) 
»7/^yfHT, 0^K a 7-^4A (4 5. 2mgX fc«y 
>>~*A^n^h (PDC) (4 5. 2mg, 1. 2 mm o 1) £ 
mt?2l^|HHW^bfc. RfcHTtK ^llr®*L^x^x-T;K«L, -fer 

^YP^y*— (^fy:S8x^=ioo : 1) T-#$£U M^m^M 

(79. i m g , 40%) t isxmm<k&w%mc 0 

(b) 7^=fyfI^Ts MT*^f;^/^dr^K (DMSO) (1. 0 8 
ml, 15. 1 2mmo 1 ) Srv^ uxi*$l/ (28ml) fc$&M&1ts ^(D^g 
*fc-78tWtP^nP K (0. 8 8ml, 10. 0 8 mm o 1 ) £^ 
JPLT1 0 5>W»#U (+) -3- (»=^^f-^y^#5/) / 
-1-^—^(1. 0 3g, 5. 0 4mmol) &#c*K:*»U l^f»t 
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MJa^TSf (4. 29ml, 35. 3mmol)*WPU 

*H — NMR (3 0 0MHz) (CDC1 3 ) 6:9. 7 6 (1H, d d , /=2. 
2Hz, 2. 7Hz, CHO), 4. 33 ( 1 H, m, 3-H), 2. 53 ( 1 H, 
ddd, /=2. 7Hz, 6. 9Hz, 16Hz, 2-H), 2. 44 (1H, d 
dd, J=2. 2Hz, 4. 9Hz, 16Hz), 1. 21 (3H, d, J=6. 
3Hz, 4-H), 0. 85 (9H, s, t-Bu-Si), 0. 05 (3H, s, 
Me 2 -Si), 0. 04 (3H, s, Me 2 -Si) 

13 C-NMR (75MHz) (CDC 1 3 ) 3 : 2 0 2. 0 7 (t), 64. 73 
(d), 53. 17 (t), 2 5. 9 8 (q), 24. 4 2 (q), 18. 23 (s), 
-4. 0 7 (q), -4. 6 4 (q) 
I R (— — h) : 1 7 2 6 cm" 1 (C = 0) 
KAX^? b/U : m/z 14 5 (M + - 5 7) 

SC*##f: C 6 H 13 0 2 S i ^oV^T(Dtf#{itl 4 5. 0 6 8 5 (M + -5 7),i 
SMS 1 4 5. 0 6 6 5 

: Ca] D 25 +l 3. 0 (c = 0. 9 5, CHC 1 3 ) 

x^4) (+) -m^^5- (m^y^^^^i/v/is**^) 




TV^^ffl^T, mtVT-VA (2 5 6mg, 6. 0 5 mm o 1 ) <DT± h~ 
b V smmz 0 °CT«mE.^;^^u*x*yT±T- b (1. 3 1ml, 5. 
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5 5mmol), 1, 8 - S?T1f n [5. 4. 0] <>^7=Hr- 7 -^>- (0. 

6 9 3ml, 5. 04mmol) SrSfc&PL 3 05HHH*#Lfc3K _h|BXm3) © 
(b) (+) -3- (mH^/Vv^^^^y/^^v) ^ f/V7;l/f - t 

-e^bl 0%4g®t ISfPm#7X, f&fP^^Tig&^U 

4 _ (^^-^ V : ^^^ /v== 5 0:1) -C^ll, *S#,?tim%« ( 1 . 1 8 g % 
I@2) ^?>©riiW7 7 0 /o) £ UT^JS^#Sr#fc 0 
'H-NMR (3 0 OMHz) (CDC 1 3 ) 6:6. 8 2 (1H, dt, /=7. 
7, 15Hz, 3-Hh 5. 73 (1H, dt, /= 1 . 4, 15Hz, 2-H), 
3. 89 (1H, m, 5-HK 2. 26 (2H, m, 4-H) x 1. 47 (9H, 
s, CO r t-Bu), 1. 15 (3H, d, /=6. OHz, 6-H), 0. 
87 (9H, s, t-Bu-Si), 0. 04 (6H, s, Me 2 -Si) 
13 C-NMR (7 5MHz) (CDC 1 3 ) 5:1 6 5. 8 2 (sK 144. 8 
1 (d), 1 25. 04 (dh 80. 15 (s) % 6 7. 9 6 (dh 42. 58 
(t) % 2 8. 4 2 (q), 26. 11 (q) % 24. 13 (qh 18. 39 (s), 
-4. 2 0 (qh -4. 5 0 (q) 

I R (-- h) : 17 16 cm" 1 (C = 0), 1 6 5 5 cm" 1 (C = C) 
fl^^^ h/U : m/z 18 7 (M + - 5 7) 

SCS##f: C 8 H 1S 0 3 S i fc^X<DnmMl 8 7. 0 8 6 0 (M + -5 7),I 
Mi-fit 1 8 7. 0 8 3 5 

D 25 +ll. 9 (c = l. 27, CHC 1 3 ) 



OH 




t-Bu 



XS4) fife ( + ) -^H^/V5- (fH^^^f;^>y/Vt^;/) 
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^±-2-^y^~ h (1. 7 6g, 5. 8 6mmo 1) ©THF (12ml) 

mm\z.T^^mmm.T, tHTfH^7^=^A7/^y k (tbaf) 

©THF** (1M, 7. 03ml, 7. 0 3mmo 1) £»U £*T?6I* 

*u M&mwmw (i. 02 g , 95%) ^ vxmm^^^mtco 

'H-NMR (3 0 0MHz) (CDC 1 3 ) 5:6. 8 3 ( 1 H, d t , J=7. 
4, 15Hz, 3-H), 5. 71 (1H, dt, /= 1 . 4, 15Hz, 2-H), 
3. 94 (1H, m, 5-H), 2. 32 (2H, ddd, /= 1 . 4, 6. 3, 
7. 4Hz, 4-H), 1. 47 (9H, s, CO r t-Bu), 1. 22 (3 
H, d, /=6. 3Hz, 6-H) 

13 C-NMR (75MHz) (CDC 1 .) 5:1 6 5. 7 5 (s), 143. 7 
3 (d), 1 2 5. 7 4 (d), 8 0. 5 0 (s), 6 6. 9 3 (d), 4196 (t), 
2 8. 3 7 (q), 2 3. 4 4 (q) 

I R h) : 3 7 5 1 cm" 1 (OH), 1 7 0 9 cm" 1 (C = 0), 16 5 3 

cm -1 (C = C) 

SfX^ ^:^Al4 2 (M + -4 4), 130 (M + -5 6) 
Sf*##r: C 8 H 14 0 2 S i fc^^TGDwtnmi 4 2. 0 9 9 4 (M+-4 4), i 
Wai 4 2. 0 9 9 2 ;C 6 H 10 0 3 toV^©IHfl 3 0. 0 6 3 0 (M + - 
5 6), ^Jffil 3 0. 0 6 2 3 

mtftm : [«] D 26 +l 0. 2 (c = l. 17, CHC 1 3 ) 

1M6) (-) -^H^^5- [2- (^^vl^**/^) Ti?h3->] 
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HU5) -C#fc (+) -fH^5-t Kn^>^t-2-x/xw-|, (9 
5 0mg N 5. lOmmol), ^^^/^(o, 98ml, 6. 12 
mmolk 4-^^vKT^/fc°y^ (DMAP) (6 2. 3mg, 0. 5 1 
mmol) O^an^i/ (5 0ml) *JfcteT/U=/ V#ffl^T> Ottl, 
3-S?^B^^^#^§ K(DCC) (1.48g,7. 14mmo 1) 

/^7A^vh^77^ (^M^ : gftga^vu= 1 : 1) t ^ iL% ^ 
JBtfKMt (1. 7 8 g> 97%) iLt^Mlrt^ 
1 H — NMR (3 0 OMHz) (CDC 1 ,) 5:6. 7 7 ( 1 H, d t , /= 7. 
5, 15Hz), 5. 80 (1H, d, /=15Hz) N 5. 04 ( 1 H, m) s 4. 
17 (4H, dq, J=7. l, 8. 1Hz), 2. 95 (2H, d, /= 2 1 H 
zK 2. 45 (2H, m) N 1. 48 (9H, s, t-Buk 1. 35 (6H, 
t, J=7. lHzh 1. 27 (3H, d, /=6. 3Hz) 
13 C-NMR (7 5MHz) (CDC 1 .) 6:1 6 5. 2 3 (sh 16 5. 0 
9 (sK 165. 01 (sK 141. 63 (d), 126. 01 (dh 80. 
32 (s), 7 0. 7 3 (d) s 6 2. 7 4 (t) % 6 2. 6 6 (t) N 38. 08 
(t), 3 5. 4 9 (t) N 3 3. 7 3 (th 28. 21 (q), 19. 52 (qK 
16. 4 9 (q) s 16.41 (q) 

I R (~- h) : 1 7 3 3 cm" 1 (C=OK 1 6 5 4 cm- 1 (C = C) 
WM*^? h/V : m/z 3 6.4 (M + ) 

Jf*##T : C , 6 H 29 0 7 P}COVNTOff-^fit3 6 4. 1 6 5 1 (M + ), H$iJ{fi 3 
6 4. 1 6 3 4 

Jfc5te£:[a] D 25 - 8. 5 6 (c = l. 32, CHC 1 3 ) 
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Ig7) (+) -i-m^h*l'Jj/\'7&-/i"<i<' i r-i-^~-4-<i;\'5 



T/^zfy&mn.T, mtV^VJ* (112m g> 2. 6mmol) (DTH h~ 
hVsls (3 0ml) mm^0X:X-Jim6) l?#fc (-) -I£^5- [ 2 - 
(V^-J-sVTfr^ifr; j /V) Tirb^f-iX] ^dMr- 2 -^7^— h (9 6 0mg N 
2. 6mmo 1), 1, 8 - *?Tf \* 9 s9 n [5. 4. 0] ? 7 -^V (4 

OOmg, 2. 6mmo 1) SrSfc&P b 3 0 #W&#Lfc3K I@3) T?#fc (+) 
- 3 - ^-/V^ JJ ;VOr*clS) zf^^TJVf tK(4 5 0mg, 2. 

2mmo 1) »L0. 5 B#fHk M^ft#Uyt„ -€:<B&Rj£;$§fK5:9Mg, *J 

^n^h^^^^-- (^fy : ftS|if/l/=9 5 : 5) T?^iL, m&ti\Wto 
l(9 7 8mg, 9 0%) £ Ut*M^S:#fc 0 

'H-NMR (3 0 OMHz) (CDC 1 3 ) 5:6. 9 1 ( 1 H, d t, 7=7. 
5, 15Hzh 6. 85 (1H, dt, 7=7. 5, 15Hzh 5. 78 (2 
H, dt, 7=1. 4, 15Hz), 5. 03 ( 1 H, mh 3. 90 ( 1 H, mh 
2. 44 (2H, mh 2. 29 (2H, mh 1. 45 (9H, sh 1. 24 (3 
H, d, 7=6. 3Hz) % 1. 14 (3H, d, 7=6. OHzh 0. 86 (9 
H, sh 0. 03 (3H, sh 0. 02 (3H, s) 

13 C-NMR (75MHz) (CDC1 3 ) 5 : 1 6 5. 7 2 (sh 165. 5 
2 (sh 1 4 6. 3 5 (dh 142. 31 (dh 1 2 5. 9 2 (dh 123. 
33 (dh 8 0. 4 0 (sh 69. 18 (dh 6 7. 8 0 (dh 42. 67 
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(tK 3 8. 5 3 (th 2 8. 3 7 (qh 2 6. 0 6 (q) N 24. 10 (q) N 
19. 89 (q) N 18. 34 (s) N -4. 22 (qh -4. 51 (q) 
I R h) : 1 7 1 9 cm" 1 (C = 0), 1 6 5 5 cm" 1 (C = C) 

ITS*^ h/l" : fflA 4 12 (M + ) 

SC*;£#f : C 22 H 40 O 5 S i fdOV^<£>ff*i:4 1 2. 2 6 4 6 (M + ) N HjgMB 
4 1 2. 2 6 6 7 

Jfc^rCa] D 24 + 5. 9 2 (c = l. 07, CHC 1 3 ) 

I§8) (+) - 1 -IH^ fdr^;^^yf - l -x^ - 4 — f/U5 
-fc Ka^rS/^^-fe- 2 -xyx- htf)^J5£ 



XH7) T?#fc^!J;W3i— (5. ll g> 12. 4mmol) 3rA c OH 
/THF/H z O (3 : 1 : 1 N 248ml) ^4>T? 3 0 P^Sfit«f# Ufc e 

Ujfc^^*V*A-eteflfc % *5a«?S3KSre5feuyt„ ^©atilri/y*^ 
^A^n^h^^^^— (^.^r-^^ : %m^/v= 2 : l) "C^fitU, 

(3. 5 0g, 9 5%) tLT«^Wc 0 
1 H — NMR (300 MHz) (CDC1 3 ) 6:6. 93 (1H, dt, 7=7. 
4, 15Hzh 6. 75 (1H, dt, /= 7 . 5, 15Hz), 5. 85 (l 
H, d,./=15Hz), 5. 76 (1H, d, /=15Hz) N 5. 14 ( 1 H, 
mK 3. 94 (1H, mh 2. 45 (2H, m), 2. 33 (2H, mh 2. 
20 (1H, br, OH), 1. 45 (9H, s), 1. 24 (3H, d, J=6. 
3Hz), 1. 22 (3H, sK 1. 20 ( 3 H, s) 
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13 C-NMR (7 5MHz) (CDC 1 3 ) 5:165. 68 (sK 165. 6 
1 UK 145. 41 UK 1 4 2. 2 7 UK 1 2 5. 9 5 UK 123. 
91 UK 8 0. 5 3 (sK 6 9. 3 8 UK 6 6. 8 2 UK 42. 06 
(tK 3 8. 4 8 (tK 2 8. 3 5 (qK 2 3. 4 7 (q) % 19. 89 (q) 
I R h) : 3 4 5 6 cm" 1 (OH), 17 12 cm" 1 (C = oK 16 5 4 

cm" 1 (C = C) 

JC**^ YjV : /h/z 2 9 8 (M + ) 

: C 16 H 26 0 5 ^C•oV^T^f^^^Et2 9 8. 1 7 8 1 (M + K $mWL2 9 
8 . 17 7 9 

ife3feft : Ca] D 26 + 5. 5 7 (c = 0. 8 6, CHC 1 3 ) 

IH9) (-) - 1 -HH/h^r^M^^yT- l-rr.--4-^5 
- [3- (^H^/l-^^/^^y^^-^) ^P/lcf-^*/] ^^-fe_2-^ 



I@8) -e#fcT/U=— /V (5 0mg, 0. 1 7mmo 1), 3- 

it (4 3mg, 0. 20mmol), 4 -^ f;1/7 , 
y t 0 y>?^ (DMA P) (2. Omg, 0. 0 1 7mmo 1) O^no^f/v (2 
m 1 ) ^(C7;V3>#I^T N 0 o CT- 1 , 3 v^*is/l>#/l>7$i?J * 
K (DCC) (5 4. 7mg, 0. 2 6 5mmo 1 ) IriJDU Mt3^f|f # 

^f-V : mm^/U= 2 0:1) ^1L, ftfitiftM (80. 6mg, 94%) 




o 
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1 H — NMR (3 0 0 MHz) (CDC 1 3 ) 5:6. 9 5 (1H, d t , J=7. 
5, 15Hz) N 6. 75 (1H, dt, J=7. 7, 15Hz), 5. 83 (1 

H, d, y=15Hz), 5. 77 (1H, d, /=15Hz) N 4. 97 (2H, 
m), 4. 23 (1H, m), 2. 45 (2H, mh 2. 33 (2H, m), 2. 
30 (2H, m), 1. 46 (9H, sK 1. 25 (3H, d, /=6. 8Hz), 

I. 22 (3H, d, /=6. 6Hz), 1. 16 (3H, d, /=6. 0Hz), 
0. 84 (9H, sh 0. 05 (3H, s) s 0. 03 (3H, s) 
13 C-NMR (75MHz) (CDC 1 3 ) 6 :1 7 0. 8 8 (sh 165. 5 

1 (s) N 165. 41 (sK 1 4 3. 7 3 (dh 142. 19 (d) N 125. 
95 (dh 1 2 4. 3 3 (dh 8 0. 4 5 (sK 6 9. 4 3 (d), 69. 2 

2 (d), 6 5. 8 5 (d), 45. 19 (t), 3 8. 5 6 (tK 3 8. 4 6 (t), 
2 8. 3 5 (qh 26. 01 (q), 2 4. 0 3 (q), 19. 88 (qh 19. 
78 (q) N 18. 23 (sK -4. 22 (qK ~4. 62 (q) 

I R b) : 1 7 2 2 cm" 1 (C = Oh 1 6 5 6 cm" 1 (C = C) 

JC**^ b/\>- : m/z 4 9 8 (M + ) 

nmftffi : C 26 H 46 0 7 S i l£olNT<Dff##;4 9 8. 3 0 1 3 (M + h MUM 
4 9 8. 3 0 1 2 

Mtftm. : [a] D 25 - 1. 3 4 (c = 0. 8 8, CHC 1 3 ) 

XUlO) (-) -5- [5- (S-tKn^fv'^WV) 
=*-S4 As-*"**/] ^3r±— 2 —^l/W.<D'&j$ l 
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X^9) tUfcS/p^S/x^^ (5 0 0mg, 1. OOmmol) ©$> 
^dp^/V (12. 5ml) ^{CT/V=f ^#ffl^T. 0°CT^*7-y—;U 
(12. 5ml), MJ7^Pi»(2. 5ml) frttHlU tttllW«# 

( ^ PP * M : ^^^=2 0 : 1) T?5HHU «i&Ott^«ft (2 7 3. 
4m g, 8 3%) tLt«^%#fc 0 

'H-NMR (3 0 0MHz) (CDC 1 a ) 5:6. 9 7 ( 1 H, d t , /=7. 
1, 15Hz), 6. 85 (1H, dt, J=7. 5, 15Hz), 5. 88 (1 
H, d, /=15HzK 5. 83 (1H, d, /=15Hz), 5. 12 (2H, 
m), 4. 28 (1H, m), 2. 44 (6H, m), 1. 28 ( 3 H, d, /= 6 . 
3Hz), 1. 26 (3H, d, /=5. 7Hz), 1. 22 ( 3 H, d, 7=6 
3Hz) 

13 C-NMR (7 5MHz) (CDC 1 ,) 6:1 7 2. 2 2 (s), 170. 3 

1 (s), 1 6 5. 4 8 (s), 146. 13 (d), 1 4 3. 8 9 (d), 124. 
27 (d), 1 2 3. 6 7 (d), 6 9. 7 6 (dh 6 9. 24 (d), 64. 5 
9 (d), 43. 16 (t), 3 8. 6 4 (t), 3 8. 7 7 (t), 2 2. 6 6 (q), 

2 0.0 5 (q), 20.01 (q) 

I R (=- b) : 3 4 5 5 cm" 1 (OH), 2 9 7 8 cm" 1 (CO g H), 17 13 
cm" 1 (C = 0), 1 6 5 6 cm" 1 (C = C) 
fC4;*^ b/U : m/z 3 2 8 (M + ) 

fC*##f : C ie H 24 0 7 ^-OV^OH-#^3 2 8. 1 5 2 2 (M + ), HWit3 2 
8 . 15 11 

mytm : [a] D 25 -8. 3 1 (c = l. 4 3, CHC 1 3 ) 



XSl 1) v^n^7x7^f 
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IPS 10) T«mit (-) -5- [5- 

(40m gs 0. 12mmol) 0 

h/^z/ (iomi) mm^T/u=f^mm^T. statMJx^r^ ( 73 

mg N 0. 72mmol), 2, 4, 6 — h ]) ? n v^l/yj n ]) K ( 1 4 6 
mg, 0. 6mmo 1) U lti?mMW^tc 0 ^(D^ RJt^^h/U=r. 

> (20ml) U ^<a#«^ 8 0 "Cfctom Lfc 0 4 - ^ f-jVT % / 

t°y t» (DMAP) (I70mg, 1. 4mmo 1 ) (D Y;V^is (10ml) m 

: mm^^= i : i) t*m£u m&mvfmn (3 4 mg , 90%) t 
^xmm4k&m*mc 0 st&9 4~9 5°c (^fe^^ 0 , ^=^f-^) 0 

1 H — NMR (3 0 0MHz) (CDC 1 8 ) 5:6. 8 8-6. 74 (2H, m), 
5. 78 (2H, dt, /=1. 5, 15Hz), 5. 35 (1H, m) , 5. 1 
3-5. 01 (2H, m), 2. 6 2-2. 2 5 (6H, m), 1. 34 (3H, 
d, /=6. 3Hz), 1. 29 (3H, d, /= 6 . 3Hz), 1. 26 (3H, 
d, J=6. 3Hz) 

13 C-NMR (7 5MHz) (CDC1 3 ) 5:170. 15 (s), 165. 3 
3 (s), 1 64. 94 (s), 1 44. 6 2 (d), 1 4 3. 5 2 (d), 124. 
95 (d), 1 2 3. 7 7 (d), 7 0. 2 6 (d), 6 8. 7 5 (d), 67. 8 
5 (d), 41. 72 (t), 3 9. 6 2 (t), 39. 10 (t), 21. 30 (q), 
2 0. 8 3 (q), 2 0.3 5 (q) 

I R (-— h) : 1 7 2 7 cm" 1 (C = 6), 1 6 5 7 cm -1 (C = C) 
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fCAx-^ h/V : /n/^r 3 10 (M + ) 

Wmftffi : C 16 H 2a O e ^OV>T©ff#tt3 10. 14 17 (M + ), HHf3 1 
0.1404 

jfefeit :[a] D 25 +15. 9 (c = 0. 8 2, CHC1 3 ) 

Thmftffi : C 16 H 22 0 6 ^OVNT^ft-^t N C61. 9 2, H7. 15 ; HftHfc 
C61. 91 N H7. 00 
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.C0 2 Me 




P(0)(OEt) 2 



IE 



■t-Bu 
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TV 




v 




VI 



2 . m&m i mm<D&&j?mz.$£\,\ mmmmx-kz 3-t kp^«^ 
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